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ABSTRACT

Investment decision is concerned with allocatiorfusfds. Since financial management deals with nmdiibn
and deployment of funds, equal importance mustibengo both the functions. Funds are mobilizewtigh long term,
medium term and short-term sources. The main aisuchi investment is to get proper yield from thgjgut, so that it can
recover the cost associated with each source dffand earn required amount of profit to comperibeteisk involved in
the business. Equity has the cost of dividendedelie has the cost of interest, and preference dtes the cost of
dividend. All these costs must be recovered thinahg judicious allocation of available funds. §ts a risky decision to
be taken by managers, as they have to forecasinticipated profit which is based on several urdeties. Thus this is a
decision based on risk and uncertainty. The fiam to evaluate the investment proposals in relasfotiheir expected
returns and risk to determine whether the investrizefeasible or not. The process through whidfedént projects are

evaluated is known as capital budgeting.
KEYWORDS: Deployment of funds, Mobilization, Risk, Yield
INTRODUCTION

The concept, capital budgeting is a financial managnt tool through which capital expenditure prafosire
evaluated. The expenditure, risk and uncertainiiasare associated with each proposal will be éxath The profit, cost
and inflow of cash of the projects are compared lzest projects are selected for the purpose osinvent. This tool is
used in almost all the stages of business cyatethd initial stages, a firm has to buy plant arathinery, at the growth
stage, it requires funds for expansion and at aeration stage, firm requires funds for diversifion. Therefore, it is an

ongoing process essentially needed in the proddasaacial management.

Capital project planning is the process by whicimpanies allocate funds to various investment ptsjéesigned
to ensure profitability and growth. Evaluationsoich project involves estimating their future bésdb the company and
comparing these with their costs. In a competideenomy, the economic viability and prosperity afompany depends
upon the effectiveness and adequacy of a capifraditure evaluation and control procedure. Denish respect of
acquisition of fixed assets is directly linked witte profitability. Capital Budgeting involves thearch for new and more
profitable investment proposals and the making ofegonomic analysis to determine the profit poténtif each
investment proposal. It is a process by whichlaiséé cash and credit resources are allocated amomgetitive long-
term investment opportunities so as to promotegteatest profitability of company over a periodiofe. It refers to the

total process of Generating, Evaluating, Selectimdj Follow up on capital expenditure alternatives.
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Purpose of Investment Appraisal

The purpose of investment appraisal is to ass@sedbnomic prospects of a proposed investmentgirdjds a
methodology for calculating the expected returnedasn cash-flow forecasts of many, often intertszla project
variables. The evaluation of project risk therefdepends on the one hand, on firm’s ability to tdgrand understand the
nature of uncertainty surrounding the key projeatiables and on the other, on having the tools methodology to

process its risk implications on the return of pineject.
Project Uncertainty

The first task of project evaluation is to estimtite future values of the projected variables. Gahe we utilize
information regarding a specific event of the gaspredict a possible future outcome of the samsimilar event. The
approach usually employed in investment apprasséd icalculate a “best estimate” based on the ablaildata and use it
as an input in the evaluation model. These singleer estimates are usually the mode (the mostylikatcome), the

average, or a conservative estimate.

In selecting a single value however, a range oémofinobable outcomes for each project variablea(ddtich are
often of vital importance to the investment decisas they pertain to the risk aspects of the ptpae not included in the
analysis. By relying completely on single valuesmmuts it is implicitly assumed that the valuesdisn the appraisal are
certain. The outcome of the project is therefos® giresented as a certainty with no possible vegiam margin of error
associated with it, recognizing the fact that thkugs projected are not certain, an appraisal tépoasually supplemented
to include sensitivity and scenario analysis te8&nsitivity analysis, in its simplest form, invetschanging the value of a
variable in order to test its impact on the finasult. It is therefore used to identify the profechost important highly

sensitive variables.

The use of risk analysis in investment appraisatiea sensitivity and scenario analysis to makeickig
conclusion. Monte Carlo simulation adds the dimemsf dynamic analysis to project evaluation by mgkt possible
build up random scenarios which are consistent With analyst's key assumptions about risk. By beisgentially a
decision making tool, risk analysis has many apfitims and functions that extend its usefulnessibeéyure investment
appraisal decisions. It can also develop into aglw decision making device in marketing, strategianagement,
economics, financial budgeting, production manageraaed in many other fields in which relationshipat are based on

uncertain variables are modeled to facilitate amtthace the decision making process.

The most important function of the business isitivestment. Income from the investment helps thapany to
recover costs and also the liabilities. Most of teenpanies do not consider the risk associated thiéhr estimations of
cash inflow, cost of capital because it is onehef nost complex and slippery aspects of capitagétig. But analyzing
the risk factor helps to select best alternatinesn efficient way. Hence variations in risk needbé explicitly evaluated in

capital budgeting process.
Assumptions for the Study

» Depreciation is assumed at 9% at straight line otetiihe tax rate is assumed at 42%. The compalizesti

8% of discount factor. The risk free rate assunsetbb.

« Two machines are considered for the study, named¢hmne 1 and machine 2. These machines are
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complimentary to each other. Acceptance of one madkads to rejection of another machine.

 The machines are completely utilized up to the cipaHence the total production is considered aalt

sales.

» All machines incur some maintenance cost coversnamum wastage of production, lubrication and tools
utilized for the proper maintenance of the machinad this cost increases as the life of the machine

increases.

 The machines are used based on the capacity ofigtiod by that machine. The machine is assumedti w

approximately for 23 days a month.
Machine 1: M1

M1 is the machine which has the capacity of proggidiO million units per annum; the cost of the niaelis Rs.

40 million. Life of the machine is 5 years. Thevegle value of the machine is Rs. 2.2 million.
Machine 2: M2

M2 is the machine which has the capacity of proggidi2 million units per annum. The cost of the niaety is

Rs. 45 million. Life of the machine is 5 years. ®advage value of the machine is Rs. 2.47 million.
APPLICATION OF SENSITIVITY ANALYSIS TECHNIQUES FOR MACHINE 1: M1

Table 1.1:Computation of Depreciation Amount
(Amount in ‘000)

Years 2012-13| 2013-14| 2014-15| 2015-16| 2016-17
Amount 40000 36400 32800 29200 25600
Depreciation| 3600 3600 3600 360( 3600

Balance 36400 | 32800 | 29200 | 25600 | 22000

Computations of cash flows under different case (Msi likely, Optimistic and pessimistic case)
Most Likely Case

Table 1.2: Computation of Cash Inflows from the Opeation under Most Likely
(Amount in @D

YEARS 2012-13| 2013-14] 2014-15] 2015-16] 2016-17
REVENUE 1250000 125000p 1250000 1250000 1250000
(1) COST 1130000 1141300 1152713 1164240 1175882
CASH SAVINGS 120000] 108700 97287 85760 74118
(-) DEP 3600 3600 3600 3600 360(
EADBT 116400 | 105100 93687 82160 70518
() TAX (42%) 48888 | 44142| 39349 34507 29618
EADAT 67512 | 60958 | 54338] 47653  4090D
(+) DEP 3600 3600 3600 3600 360(

(+) SALVAGE NIL NIL NIL NIL 2200

CASH INFLOW 71112 | 64558| 57938 51258 46700
PV @ 8% 0.926 | 0.857| 0.794 0.73%  0.681
PV CASH INFLOW | 65850 | 55326 | 46003| 37671 31803
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Total present value of cash inflova36653
NPV = Total present value - initial investment
= 236653 - 40000
496653
Optimistic Case

Table 1.3: Computation of NPV When Revenue is 13000

Suresh A. S

(in ‘000)

YEARS 2012-13| 2013-14| 2014-15| 2015-16| 2016-17
REVENUE 1300000 1300000 1300000 1300000 1300000
(-) COST 1130000 1141300 1152713 1164240 1175882
CASH SAVINGS 170000| 158700 147287 135760 124118
(-) DEP 3600 3600 3600 3600 3600
EADBT 166400 | 155100, 143687 132140 120518
(-) TAX (42%) 69888 65142 60349 55507 50618
EADAT 96512 89958 83338 76653 69900
(+) DEP 3600 3600 3600 3600 360(

(+) SALVAGE NIL NIL NIL NIL 2200
CASH INFLOW 100112| 93558 86938 80253 75700
PV @ 8% 0.926 0.857 0.794 0.73% 0.681
PV CASH INFLOW | 92704 80179 69029 58986 51552
Total present value of cash inflovd52450
NPV = Total present value - initial investment
= 352450 - 40000
=312450
PESSIMISTIC CASE
Table 1.4:Computation of NPV When Revenue is 1200000
n (D0O0)

YEARS 2012-13| 2013-14| 2014-15| 2015-16| 2016-17
REVENUE 1200000 1200000 1200000 1200000 1200000
(-) COST 1130000 1141300 1152713 1164240 1175882
CASH SAVINGS 70000 58700 47287 35760 24118
(-) DEP 3600 3600 3600 3600 360(
EADBT 66400 55100 43687 3216( 20518
(-) TAX (42%) 27888 23142 18349 13507 8618
EADAT 38512 31958 25338 18655 11900
(+) DEP 3600 3600 3600 3600 360(

(+) SALVAGE NIL NIL NIL NIL 2200

CASH INFLOW 42112 35558 28938 22258 17700
PV @ 8% 0.926 0.857 0.794 0.73% 0.681
PV CASH INFLOW | 38996 30473 22977 16356 12054

Total present value of cash inflowk21036
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NPV = Total present value - Initial investment
=121036 - 40000
81036
Risk Adjusted Discount Rate Method

Table 1.5:Computation of NPV When Discount Rate is 13%

Discount rate: Rate of return + Risk premium =8 =+ 13%

(in ‘000)
YEARS | CASH INFLOW | PV@13% | PV CASH INFLOWS
2012-13 71112 0.885 62934
2013-14 64558 0.783 50549
2014-15 57938 0.693 40151
2015-16 51253 0.613 31418
2016-17 46700 0.543 25358

TOTAL PRESENT VALUE 210410

Total present value of cash inflows: 210410
NPV = Total present value - Initial investment

= 210410 - 40000

=170410
Table 1.6: Computation of NPV When Discount Rate i45%
(in ‘000)
YEARS | CASH INFLOW | PV@15% | PV CASH INFLOWS
2012-13 71112 0.869 61796
2013-14 64558 0.756 48806
2014-15 57938 0.657 38065
2015-16 51253 0.572 29317
2016-17 46700 0.497 23210
TOTAL PRESENT VALUE 201194

Total present value of cash inflows: 201194
NPV = Total present value - Initial investment
=201194 - 40000
=161194

CERTAINITY EQUIVALENT METHOD

Table 1.7: Computation of NPV by Assuming Probabiliy for BEST CASE

CEC = Certainty equivalent coefficient, PVF = Prasealue factor

19

(in ‘000)
YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13| 100112 | 0.94 95106 0.926 88068
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2013-14 93558 0.9 84202 0.857 72161
2014-15 86938 0.9 78244 0.794 62126
2015-16 80253 0.9 72228 0.735 53088
2016-17 75700 0.9 68130 0.681 46397

Total present value of cash inflows: 321840

NPV = Total present value - Initial investment

= 321840 - 40000
= 281840
Table 1.8: Computation of NPV by assuming probabity for NORMAL CASE
(in *'000)

YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13 71112 0.95 67556 0.926 62557
2013-14 64558 0.9 58102 0.857 49793
2014-15 57938 0.9 52144 0.794 41402
2015-16 51253 0.9 46128 0.735 33904
2016-17 46700 0.9 42030 0.681 28622

Total present value of cash inflows: 216278

NPV = Total present value - Initial investment

= 216278 - 40000
= 176278
Table 1.9:Computation of NPV by Assuming Probability for WORST CASE
(in ‘'000)
YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13 42112 0.95 40006 0.926 37046
2013-14 35558 0.9 32002 0.857 27426
2014-15 28938 0.9 26044 0.794 20679
2015-16 22253 0.9 20028 0.735 14721
2016-17 17700 0.9 15930 0.681 10848

Total present value of cash inflows: 110270

NPV = Total present value - Initial investment

= 110270
=70270

Standard Deviation

- 40000

Table 1.10: Computation of Standard Deviation for Mrmal Case

(in ‘000)
Years | Cash Inflows | Prob(f) | Prob* Cash Inflow (x) | Deviation | f*Deviation 2
2012-13 71112 0.2 14222 (2560 1309696

Impact Factor (JCC): 1.8456
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2013-14 64558 0.2 12912 (1249 312000
2014-15 57938 0.2 11588 75 1125

2015-16 51253 0.2 10251 1412 398749
2016-17 46700 0.2 9340 2323 1079266

Mean:Z% =58313/5=11663

Standard Deviation ¥Yfd2 / n =Y3100836 / 5 = 787.507

Coefficient of Variance Method

Variance = SD
MEAN

=787.507 /11663
=6.75%
Interpretation
Sensitivity method = Optimistic case = 312450
Pessimistic cas&1036
Risk adjusted discount rate method = PV factor €£3yY0410
PV factor (15) = 161194
Certainty equivalent method = Best case = 281840
Maal case = 176278
Worst case = 70270
Standard deviation method = 787.507
Coefficient of variance method = 6.75%
Machinery - A2

Table 2.1 Computation of Depreciation Amount

(in 000)

2012-13] 2013-14] 2014-15] 2015-16] 2016-17

AMOUNT 45000 | 40950| 36900 32850 28800

DEPRECIATION| 4050 | 4050 | 4050| 4050 4050
BALANCE 40950 | 36900 | 32850 | 28800 | 24750
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Computations of Cash Flows under Different Case (Mst likely, Optimistic and Pessimistic Case)

Most Likely Case

Table 2.2: Computation of Cash Inflows from the Opeation

(in ‘000)
YEARS 2012-13] 2013-14| 2014-15] 2015-16| 2016-17
REVENUE 1500000 1500000 1500000 1500000 1500000
(-) COST 1368000 1381680 1395497 1409452 1423546
CASH SAVINGS 132000/ 118320 104503 90548 76454
(-) DEP 4050 4050 4050 4050 405(
EADBT 127950 | 114270 100453 86498 72404
(-) TAX (42%) 53739 47993 42190 36329 30410
EADAT 74211 66277 58263 50169 41994
(+) DEP 4050 4050 4050 4050 4050
(+) SALVAGE NIL NIL NIL NIL 2475
CASH INFLOW 78261 70327 60313 54219 48519
PV @ 8% 0.926 0.857 0.794 0.735% 0.681
PV CASH INFLOW 72470 60270 49477 39851 33041
Total present value of cash inflov&5109
NPV = Total present value - initial investment
= 255109 - 45000
210109
Optimistic Case
Table 2.3:Computation of NPV When Revenue is 1560000
(in ‘000)
YEARS 2012-13| 2013-14| 2014-15| 2015-16| 2016-17
REVENUE 1560000 1560000 1560000 1560000 1560000
(-) COST 1368000 1381680 1395497 1409452 1423546
CASH SAVINGS 192000/ 178320 164503 150548 136454
(-) DEP 4050 4050 4050 4050 405(
EADBT 187950 | 174270 1604583 146498 1324D4
(-) TAX (42%) 78939 73193 67390 61529 55610
EADAT 109011 | 101077] 93063 84969 76794
(+) DEP 4050 4050 4050 4050 405(
(+) SALVAGE NIL NIL NIL NIL 2475
CASH INFLOW 113061| 105127 97113 89019 83319
PV @ 8% 0.926 0.857 0.794 0.735% 0.681
PV CASH INFLOW | 104694 | 90094 77108 65429 56740

Total present value of cash inflovd94065
NPV = Total present value - initial investment
= 394065 - 45000

349065

Impact Factor (JCC): 1.8456
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Pessimistic Case

Table 2.4:Computation of NPV when revenue is 1440000

23

(in ‘000)
YEARS 2012-13| 2013-14| 2014-15| 2015-16| 2016-17
REVENUE 1440000 1440000 1440000 1440000 1440000
(-) COST 1368000 1381680 1395497 1409452 1423546
CASH SAVINGS 72000 58320 44503 30548 16454
(-) DEP 4050 4050 4050 4050 405(
EADBT 67950 54270 40453 26499 12404
(-) TAX (42%) 28539 22793 16990 11129 D
EADAT 39411 31477 23463 15369 7194
(+) DEP 4050 4050 4050 4050 405(
(+) SALVAGE NIL NIL NIL NIL 2475
CASH INFLOW 43461 35527 27513 19419 13719
PV @ 8% 0.926 0.857 0.794 0.73% 0.681
PV CASH INFLOW | 40245 30447 21845 14273 9343
Total present value of cash inflowkt6153
NPV = Total present value - Initial investment
= 116153 - 45000
=71153
Risk Adjusted Discount Rate Method
Table 2.5:Computation of NPV When Discount Rate is 13%
Discount rate: Rate of return + Risk premium =8 = 13%
(in ‘000)
YEARS | CASHINFLOW | PV @ 13% | PV CASH INFLOWS
2012-13 78261 0.885 69261
2013-14 70327 0.783 55066
2014-15 60313 0.693 41797
2015-16 54219 0.613 33236
2016-17 48519 0.543 26346
TOTAL PRESENT VALUE 225706
NPV = Total present value - Initial investment
= 225706 - 45000
= 180706
Table 2.6: Computation of NPV when discount rate i45%
(in '000)
YEARS | CASHINFLOW | PV @ 15% | PV CASH INFLOWS
2012-13 78261 0.869 68009
2013-14 70327 0.756 53167
2014-15 60313 0.657 39626
2015-16 54219 0.572 31013
2016-17 48519 0.497 24114
TOTAL PRESENT VALUE 215929
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NPV = Total present value - Initial investment
= 215929 - 45000
=170929

Certainty Equivalent Method

Table 2.7: Computation of NPV by Assuming Probabiliy for BEST CASE
CEC = Certainty equivalent coefficient, PVF = Preselue factor

(@00)
YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13| 113061 0.9 107408 0.926 99460
2013-14| 105127 0.9 94614 0.857 81084
2014-15 97113 0.9 87402 0.794 69397
2015-16 89019 0.9 80117 0.735 58886
2016-17 83319 0.9 74987 0.681 51066

Total present value of cash inflows: 359893
NPV = Total present value - Initial investment

= 359893 - 45000

= 314893

Table 2.8: Computation of NPV by Assuming Probabiliy for NORMAL CASE

(in ‘000)

YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13 78261 0.95 74348 0.926 68846
2013-14 70327 0.9 63294 0.857 54243
2014-15 60313 0.9 54282 0.794 43100
2015-16 54219 0.9 48797 0.735 35866
2016-17 48519 0.9 43667 0.681 29737

Total present value of cash inflows: 231792
NPV = Total present value - Initial investment

= 231792 - 45000

= 186792

Table 2.9: Computation of NPV by Assuming Probabily for WORST CASE

(in ‘000)

YEARS | CASH I/F | CEC | CEC*CASH I/F | PVF@8% | PV*CEC*CASH I/F
2012-13 43461 0.95 41288 0.926 38233
2013-14 35527 0.9 31974 0.857 27402
2014-15 27513 0.9 24762 0.794 19661
2015-16 19419 0.9 17477 0.735 12846
2016-17 13719 0.9 12347 0.681 8408

Impact Factor (JCC): 1.8456 NAAS Rating.25
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Total present value of cash inflows: 106550

NPV = Total present value - Initial investment

=10550 - 45000

= 61550

Standard Deviation

Table 2.10: Computation of Standard Deviation for Mrmal Case

(in ‘000)
Years | Cash ilf | Prob(f) | Prob* Cash i/f (x) | Deviation | f*Deviation 2
2012-13| 78261 0.2 15652 (3187 2030374
2013-14| 70327 0.2 14066 (1600 511616
2014-15| 60313 0.2 12063 403 32546
2015-16] 54219 0.2 10844 1622 526307
2016-17| 48519 0.2 9704 2762 152595(

Mean:Z; =62330/5 =12466

Standard deviation¥yfd2 / n =V4626793 / 5 = 961.96

Coefficient of Variance Method

Variance = SD / MEAN

=961.96 / 12466

=7.72%

Interpretation

Sensitivity method = Optimistic case = 349065

Pessimistic casgl153

Risk adjusted discount rate method = PV factor €£3180706

PV factor (15) = 170929

Certainty equivalent method = Best case = 314893

Normal case = 186792

Worst case = 61550

Standard deviation method = 961.96

Coefficient of variance method = 7.72 %

Compilation of the Risk Analysis Techniques Used

www.iaset.us
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Table 3.1:Sensitivity Method

Key Variables Machine Al Machine A2
Optimistic 312450 349065
Most likely 196653 210109
Pessimistic 81036 71153

Table 3.2:Risk Adjusted Discount Rate Method

Key Variables | Machine Al | Machine A2
PV Factor (13%) 170410 180706
PV Factor (15%) 161194 170929

Table 3.3:Certainty Equivalent Method

Key Variables Machine Al Machine A2
Best Case 281840 314893
Normal Case 176278 186792
Worst Case 70270 61550

Table 3.4: Standard Deviation Method

Key Variables

Machine Al

Machine A2

Standard Deviation

787.507

961.96

Table 3.5:Coefficient of Variance Method

Key Variables

Machine Al

Machine A2

Variance

6.75%

7.72%

Ranking of the Project on the Basis of Risk Analysi Techniques

Suresh A. S

Assign the rank for the machine from 1 and 2. Ridwekbest machine as 1. Rank both machines in edehan.

The machine which has least score will be oveealked as %

Table: 3.6: Ranking of the Project

Key Variables Machine Al | Machine A2
Sensitivity method 01 02
Risk adjusted method 01 02
Certainty equivalent method 01 02
Standard deviation method 01 02
Coefficient of variance method 01 02

Table 3.7: Overall Ranking of the Machines

Machines Machine Al | Machine A2
Total Score 05 10
Overall Ranking 1" 2"

Hence according to discounted cash flow technigquashine Al is selected.

Impact Factor (JCC): 1.8456
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SUGGESTIONS AND RECOMMENDATIONS

e The analysis should not depend only on the disemlinash flow techniques to evaluate the best altiem

from the available.

» Risk factor involved in the project should be amely, which reduces the opportunity cost of thesieai It

also yields high profits to the company.

» Every decision is involved with some level of cartg and uncertainty. The level of uncertainty Iviie

reduced by thorough analyze of the risk factorslved in that decision.
» Risk analysis also helps us to resist the futglesrfaced by the company
CONCLUSIONS

A risk analysis application utilizes a wealth ofarmation, be it in the form of objective data apert opinion, to
guantitatively describe the uncertainty surroundimg key project variables as probability distribos and to calculate in
a consistent manner its possible impact on the@®gdeaeturn of the project. The output of a risklgsis is not a single-
value but a probability distribution of all possbéxpected returns. The prospective investor ietbe provided with a
complete risk/return profile of the project showifthe possible outcomes that could result fraendecision to stake his
money on a particular investment project. Risk wsial is not a substitute tool for normal investmeppraisal
methodology but rather a tool that enhances itslieesA good appraisal model is a necessary basghich the firm can
set up a meaningful simulation. Risk analysis sujgpthe investment decision by giving the investomeasure of the
variance associated with a project appraisal retgtimate.
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